Inhibition of integrin-mediated adhesion and signaling disrupts retinal development.
Integrins are the major family of cell adhesion receptors that mediate cell adhesion to the extracellular matrix (ECM). Integrin-mediated adhesion and signaling play essential roles in neural development. In this study, we have used echistatin, an RGD-containing short monomeric disintegrin, to investigate the role of integrin-mediated adhesion and signaling during retinal development in Xenopus. Application of echistatin to Xenopus retinal-derived XR1 glial cells inhibited the three stages of integrin-mediated adhesion: cell attachment, cell spreading, and formation of focal adhesions and stress fibers. XR1 cell attachment and spreading increased tyrosine phosphorylation of paxillin, a focal adhesion associated protein, while echistatin significantly decreased phosphorylation levels of paxillin. Application of echistatin or beta(1) integrin function blocking antibody to the embryonic Xenopus retina disrupted retinal lamination and produced rosette structures with ectopic photoreceptors in the outer retina. These results indicate that integrin-mediated cell-ECM interactions play a critical role in cell adhesion, migration, and morphogenesis during vertebrate retinal development.